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(57)Abstract: 

PURPOSE: To reduce the sizes of various systems which employ the 
OTDR method and make their reliability high by providing the 
functions of both an optical switch and a channel selector by using 
only an optical device. 

CONSTITUTION: When acoustooptic modulators(AOM) 23A-23C 
have an 80 MHz driving frequency and G150/125(^m) is used for 
respective optical fibers, light has about 7-8dB loss while traveling 
forward and backward in the optical switch over its respective 
channels and this loss is less than the forward/backward travel loss of 
9-1 OdB in the conventional combination of an acoustooptic optical 
switch and a mechanical channel selector. Further, switching only by 
the optical device is performed, so higher switching than that by 
mechanical one is enabled and reproducibility by the switching is 
about ±0.01-0.02dB and high in precision. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The light source section which oscillates a laser pulse, and n independent optical fibers for [ measured ] with 
which incidence of the laser pulse is carried out alternatively (n is two or more integers), n acoustooptic modulators 
which sequential arrangement is carried out [ acoustooptic modulators ] on the optical axis between the light source 
section and said n independent optical fibers for [ measured ], and carry out incidence of the laser pulse to any one 
optical fiber for [ measured ] alternatively by drive non-driving switching, The acoustooptics optical switch 
characterized by coming to have the optical fiber for detection which carries out the light guide of the return light from 
the optical fiber for [ measured ] by which incidence was alternatively carried out in the laser pulse to a detector. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the acoustooptics optical switch used as an optical switch using the 

OTDR method for optical fiber sensors. 

[0002] 

[Description of the Prior Art] Conventionally, the acoustooptics optical switch used as an optical switch using the 
OTDR method for optical fiber sensors is shown in drawing 2 . Usually, the number of acoustooptic modulators 1 (it 
considers as Following AOM) is one, and in case they lead the back scattered light from the fiber 2 for measuring 
beams-ed to the optical fiber 3 for detection, they are used as an optical switch for changing an optical path. Prism for a 
matching circuit for the optical fiber for incident light for 4 to carry out incidence of the laser pulse from semiconductor 
laser etc. to the optical fiber 2 for [ measured ] and 5 to take matching of an impedance with an external drive circuit 
here and 6 to change seven into the optical fiber for detection, and for an electrical input terminal and 8 change an 
optical path and 1 1 are the rod lenses prepared in each optical-fiber edge. 

[0003] Generally in one OTDR system, the following channel selectors are used for measuring two or more optical 
fibers 2 for [ measured ]. 

(1) Reflecting mirror rotation mold motorised method (refer to drawing 3 ) 

In drawing 3 , the same sign is given to the same components as drawing 2 . The optical fiber 4 for incident light is 
formed in a vertical position to a motor 9, and optical-fiber 2A-2D for [ measured ] is installed so that a mirror 10 may 
be surrounded in the location where the optical fiber 4 for incident light is perpendicular. The mirror 10 which inclined 
45 degrees is carried out to the optical coupling of the optical fiber 4 for incident light, and optical-fiber 2A-2D for 
[ measured ] by rotating a motor 9. Generally a pulse motor and a step motor are used for a motor from the positioning 
accuracy. 1 1 in drawing is the rod lens prepared in each optical-fiber edge. 
[0004] (2) Prism migration mold electromagnet method (refer to drawing 4 ) 

In drawing 4 , the same sign is given to the same components as drawing 2 . The prism 12 installed on the base which 
contained the permanent magnet between two electromagnets 13A and 13B is arranged, prism 12 is moved using the 
force of the magnetic field produced from the exterior with the sense of the current added to Electromagnets 13A and 
13B, and either of the optical fibers 2E and 2F for [ measured ] is chosen. 14 in drawing is a lens for condensing. 
[0005] (1) A ** motorised method is many channels (10-20 channels) and (2). As for an electromagnet method, it is 
common to be used as an object for 2-4 channels. 
[0006] 

[Problem(s) to be Solved by the Invention] When two or more optical fibers for [ measured ] were conventionally 
measured using the OTDR method, it was used combining an above-mentioned channel selector and above-mentioned 
AOM. There was the following in the trouble at this time. 

(1) When a motorised method is used for a channel selector, since the motor itself is large, it is unsuitable for a 
miniaturization. Therefore, the optical fiber for incident light and the optical fiber for [ measured ] have not been 
arranged by short distance, but loss was as large as 1.5-3dB. 

[0007] (2) When an electromagnet method was used, the miniaturization became possible and could also make loss 
comparatively small with about ldB, but since the repeatability at the time of a prism switch of loss was influenced by 
mechanical location precision, it was not so good. 

(3) When using it combining AOM and a channel selector, the loss by each connection occurred and S/N ratio 

aggravation of a measurement signal was caused. 

[0008] 

[Means for Solving the Problem] The light source section which this invention is made that the above-mentioned 
trouble should be solved, and oscillates a laser pulse, n independent optical fibers for [ measured ] with which 
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incidence of the laser pulse is carried out alternatively (n is two or more integers), n acoustooptic modulators which 
sequential arrangement is carried out [ acoustooptic modulators ] on the optical axis between the light source section 
and said n independent optical fibers for [ measured ], and carry out incidence of the laser pulse to any one optical fiber 
for [ measured ] alternatively by drive non-driving switching, The acoustooptics optical switch characterized by coming 
to have the optical fiber for detection which carries out the light guide of the return light from the optical fiber for 
[ measured ] by which incidence was alternatively carried out in the laser pulse to a detector is offered. 
[0009] It explains based on drawing 1 which is the example of this invention. Three AOM(s) 23 A, 23B, and 23C are 
arranged between the optical fiber 20 for incident light, and three optical fibers 21 A, 2 IB, and 21 C for [ measured ]. 
Optical coupling of the optical fiber 20 for incident light and the optical fibers 21 A, 2 IB, and 21 C for [ measured ] is 
performed using a rod lens 27. AOM23A is among three AOM(s) for making the back scattered light from the optical 
fibers 21 A-21C for [ measured ] diffract, and AOM23B and AOM23C are used for a switch of the optical path from the 
optical fiber 20 for incident light to the optical fibers 21 A and 21 C for [ measured ]. The inside 24-26 of drawing is the 
prism for optical-path conversion. 

[0010] ON of AOM(s) 23B and 23C at the time of carrying out incidence of the incidence laser pulse to each optical 
fiber for [ measured ] and the condition of OFF become as it is shown in the following table 1. 
[0011] 
[Table 1] 



AOM2 3B 

AOM2 3C 

2 1A 

OFF 

ON 

2 IB 

OFF 

OFF 

2 1 C 

ON 

OFF 


[0012] The timing (AOM23A is driven immediately after AOM23A passage of a laser pulse) of the laser pulse 
incidence from the optical fiber 20 for incident light is made to double and turn on and turn off AOM23 A. ON of these 
23A-AOM 23C and OFF are controllable by sending the control signal of TTL (transistor transistor logic) into an 
AOM drive circuit. 

[0013] In this invention, if the optical fiber for [ measured ] is two or more, it can be used even any number of, and 
corresponding to it, the number of AOM also sets it up. Moreover, incidence of the laser pulse from the light source 
sections, such as semiconductor laser, may be directly carried out to the optical fiber for [ measured ] through AOM. 
[0014] 

[Function] since the acoustooptics optical switch in this invention is equipped with the property of both an optical 
switch and a channel selector — OTDR — a miniaturization and high-reliability-ization can be attained in many systems 
which consist of law. Since the channel is switched especially optically, it has big stability being hard to be influenced 
from disturbance as compared with the conventional mechanical cable type (temperature fluctuation, vibration, etc.). 
[0015] 

[Example] As an example of drawing 1 , when GIs 50/125 (micrometer) were used for 80MHz of drive frequencies of 
AOM(s) 23A-23C, and each optical fiber, each channel of the loss by the round trip of this acoustooptics optical switch 
was about 7-8dB. In the case of the combination of the acoustooptics optical switch which was being used 
conventionally and a mechanical channel selector, this is low loss to loss of a round trip having been 9-10dB. 
Moreover, in order to perform switching only by the optical device, high-speed switching was more possible than the 
mechanical thing, and the repeatability by switch was also as highly precise as about **0.01-0.02dB. 
[0016] 

[Effect of the Invention] Since the acoustooptics optical switch of this invention is equipped with the property of both 
an optical switch and a channel selector only with the optical device not using the mechanical mechanical component, 
neither a mechanical drive nor a gap of the optical axis by the connection arises, therefore it can make the insertion loss 
of an acoustooptics optical switch small. Moreover, a miniaturization and high-reliability-ization can be attained in 
many systems which consist of OTDR methods. Since the channel is switched especially optically, it has big stability 
being hard to be influenced from disturbance as compared with the conventional mechanical cable type (temperature 
fluctuation, vibration, etc.). 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The basic block diagram showing the example of this invention 
[Drawing 2] The basic block diagram of the conventional acoustooptics optical switch 

[Drawing 3] Slanting perspective drawing of the channel selector by the conventional reflecting mirror rotation mold 
motorised method 

[Drawing 4] The basic block diagram of the channel selector by the conventional prism migration mold electromagnet 
method 

[Description of Notations] 

20 Optical Fiber for Incident Light 

21 A, 2 IB, 21C Optical fiber for [ measured ] 

22 Optical Fiber for Detection 
23A, 23B, 23C AOM 

24, 25, 26 Prism 
27 Rod Lens 
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